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(54) RESIN COMPOSITION FOR LASER WELDING AND MOLDED PRODUCT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polybutylene terephthalate (PBT)-based resin composition for 
laser welding, having high laser welding properties, welding strength and resistance to heat shock. 
SOLUTION: This PBT-based resin composition for laser welding comprises a PBT-based resin (A) in an 
amount of 100 pts.wt., an elastomer (B) in an amount of 1-50 pts.wt. a filler or a reinforcing agent (C) in 
an amount of 0-100 pts.wt., and at least one kind of resin (D) selected from a polycarbonate-based resin 
(d1), a styrene-based resin (d2) and a polyethylene terephthalate-based resin (d3) in an amount of 0-80 
pts.wt. The PBT-based resin (A) may comprise PBT homopolyester or a modified PBT-based copolymer 
which is modified with a copolymerizable monomer (such as bis-phenols, an alkylene oxide adduct thereof 
and an asymmetric aromatic dicarboxylic acid) in an amount of <45 mol%. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the 
translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3 . In the drawings, any words are not translated. 

[Claim (s)] 
'[Claim 1] 

Polybutylene terephthalate system resin (A) and the polybutylene 
terephthalate system resin constituent for laser joining which consists 
of elastomers (B) . 
[Claim 2] 

Furthermore, the resin constituent containing a bulking agent or a 
reinforcing agent (C) according to claim 1. 
[Claim 3] . 

resin -- (--A--) -- 100 weight -- the section -- receiving -- an 
elastomer -- B --) -- one - 50 -- weight -- the section -- and -- 

a bulking agent - - or - - a reinforcing agent -- (-- C --) -- zero - 10 0 

— weight -- the section containing being according to claim 1 
-- resin --a constituent . 

[Claim 4] . 
Furthermore, the resin constituent according to claim 1 or 2 which 
contains at least a kind of resin (D) chosen f rom polycarbonate system 
resin (dl) , styrene resin (d2), and polyethylene terephthalate system 
resin (d3) . 

[Claim 5] ......... 

The resin constituent according to claim 4 which contains resin (D) 0 

- 80 weight sections to the (Resin A) 100 weight section. 
[Claim 6] 

The resin constituent according to claim 1 whose polybutylene 
terephthalate system resin (A) is gay polyester or copoly ester which 
denaturalized by the copolymeric monomer not more than 45 "mol %. ? 
[Claim 7] 

The resin constituent according to claim 6 with which the copolymeric 
monomer was chosen from bisphenols or the alkylene oxide adduct of those ,. 
unsymmetrical aromatic series dicarboxylic acid, and the derivative in 
which these ester formation is possible and which is a kind at least. 
[Claim 8] 

The resin constituent according to claim 1 whose refractive indexes of 
an elastomer are 1.52-1.59. 
[Claim 9] 

The resin constituent according to claim 1 with which the elastomer was 
chosen from polystyrene system thermoplastic elastomer and 
thermoplastic elastomer polyester and which is a kind at least . 
[Claim 10] 

The resin constituent according to claim 2 with which the bulking agent 
or the reinforcing agent (C) was chosen from a glass fiber, a glass flake , 
a glass bead, talc, arnica, wollastonite , and a potassium titanate fiber 
and which is a kind at least. 
[Claim 11] 

The composite molding article to which the mold goods formed with the 
resin constituent according to claim 1 and the resin mold goods of partner 
material are joined by laser joining. 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

Laser joining nature of this invention is high, and it is related with 
the polybutylene terephthalate system resin constituent which is 
excellent in heat shock nature, and the mold goods using it. 

[Background of the Invention] 

[0002] 

Since polybutylene terephthalate (PBT) system resin is excellent in 
various properties, such as thermal resistance, chemical resistance, 
an electrical property, a mechanical property, and fabrication nature, 
it is used for many applications. As a concrete application, the various 
electric equipment articles for automobiles (various control units, 
various sensors, ignition coil, etc.), connectors, a part of switch, 
relay components, a coil component, etc. are mentioned. In order to 
produce these components, two or more shaping components are joined using 
the junction approaches, such as adhesives, a screw stop, a snap fitting, 
hot-platen joining, and ultrasonic welding. However, some troubles are 
pointed out about these junction approaches. For example, if adhesives 
are used, the load to the loss and environment of process-time amount 
until adhesives harden will pose a problem. Moreover, by the screw stop, 
the time and effort and cost of conclusion increase and we are anxious 
about damage on the product by heat, vibration, etc. in hot-platen 
joining or ultrasonic welding. On the other hand, the junction approach 
by laser joining does not have the damage of the product by the heat 
or vibration accompanying joining, and is very simple. [ of a joining 
process ] Therefore, a laser joining method is used widely and its 
attention is paid to it as the joining technique of various resin 
components recently. Furthermore, the resin components which carried 
out insert molding of the metal are also in the resin components with 
which joining is presented. Therefore, as insertion molding resin, while 
insert molding is possible, development of the high PBT system resin 
of laser joining nature is desired. In addition, to excel in the 
resistance over the height temperature change (heat shock nature) 
covering long duration, i.e., an impact property-proof [ high 
low- temperature ] , is demanded as engine performance of the resin 
required of insertion mold goods. 
[0003] 

On the other hand, when joining PBT system resin by laser joining, since 
transparency of a laser beam is low, carbonization etc. is produced and 
it is pointed out that it cannot weld substantially. The method of making 
the mold goods formed in JP , 20 01 - 2 6656 , A (patent reference 1) with the 
polyester system copolymer which has the melting point of the specific 
range, and other mold goods unify by joining processing, and 
manufacturing a Plastic solid is indicated. It is indicated by this 
reference that gay polyalkylene ant rate resin (polybutylene 
terephthalate, polyethylene terephthalate, polyethylenenaphthalate) 
has small laser joining reinforcement. 
[0004] 

The thermoplastics constituent which blended with JP , 10 -245481 , A 
(patent reference 2) the methacrylic ester system resin (graft resin) 
obtained by carrying out the graft polymerization of the monomer which 
uses methacrylic ester as a principal component under existence of a 
bridge formation acrylic ester system elastic body to the constituent 
which consisted of thermoplastic polycarbonate resin and thermoplastic 
polyester resin, such as polyethylene terephthalate, at 1 - 10% of the 
weight of a rate is indicated. The example which used bisphenol A mold 
polycarbonate resin and polyethylene terephthalate resin for this 
reference in said resin constituent at a rate of 1.5 / 1 - 4/1 (weight 



ratio) is indicated. Furthermore, a hot-platen joining method, an 
oscillating joining method, or ultrasonic welding is also indicated as 
a heat joining method of said constituent. However, if laser joining 
is presented with this ****★★**, it not only cannot weld by laser light, 
but the permeability of laser light will fall remarkably and a mechanical 
strength and thermal resistance will fall. Furthermore, as for a resin, 
constituent, the heat shock nature in insert molding falls. 
[0005] 

As resin which can be used for metal- insert shaping, specific acrylic 
rubber is indicated by JP, 63-3055, A (patent reference 3) , and the graft 
copolymer of a specific olefin system copolymer is indicated at 
JP, 6-304963 , A (patent reference 4) . However, these elastomer components 
reduce the permeability of laser light remarkably, and cannot use it 
for laser joining. . 

[Patent reference 1] JP, 2001 -26656 , A (a claim, paragraph number [0003] ) 

[Patent reference 2] JP, 10-245481 , A (claim)" 

[Patent reference 3] JP, 63-3055, A 

[Patent reference 4] JP , 6 - 3 04 963; A 

[Description of the Invention] 

[Problem (s) to be Solved by the Invention] 

[0006] 

Therefore, the purpose of this invention is to offer the PBT system resin 
constituent for laser joining which is excellent in laser joining nature 
and heat shock-proof nature, and its mold goods, though PBT system resin 
is used as the base. 
[0007] 

Other purposes of this invention are to offer a PBT system resin 
constituent with high permeability of laser -light and joining 
reinforcement, and PBT system resin mold goods. 

[Means for Solving the Problem] 

[0008] 

this invention persons completed a header and this invention for it 
having high laser joining nature and welding reinforcement, and heat 
shock-proof nature being improved by leaps and bounds, when specific 
resin was combined according to PBT system resin, the elastomer which 
has a specific refractive index, and the need, as a result of- inquiring 
wholeheartedly, in order to attain said technical problem. 
[0009] 

That is, the polybutylene terephthalate. system resin constituent for 
laser joining of this invention consists of polybutylene terephthalate 
system resin (PBT system resin) (A) and an elastomer (B) . This resin 
constituent may contain further a kind of resin (D) chosen from a bulking 
agent or a reinforcing agent (C) and/or polycarbonate system resin (dl) , 
styrene resin (d2), and polyethylene terephthalate system resin (d3) 
at least. The rate of an elastomer (B) may be 1 - 50 weight section extent 
to the (Resin A) 100 weight section, and the rate of a bulking agent 
or a reinforcing agent (C) may be 0 - 100 weight section extent to the 
(Resin A) 100 weight section. The rate of resin (D) maybe 0-80 weight 
section (for example, 10 - 60 weight section) extent to the (Resin A) 
100 .weight section. 
[0010] 

said polybutylene terephthalate system resin (A) -- gay polyester 
(polybutyrene terephthalate resin) you may be copoly ester 

(polybutylene terephthalate copolymer) -- you may. be -- copoly ester 
-- about 4 5 -- you may be less than [ mol % ] (for example, about 0.01-40 
mol %) , and resin which denaturalized especially by the copolymeric 
monomer not more than 30 mol % (for example, about 0.01-30 mol %) . Said 
copolymeric monomers may be for example , bisphenols or the alkylene oxide 
adducts (alkylene oxide adduct of bisphenol A etc.) of those, 



unsymmetrical aromatic series dicarboxylic acid (a phthalic acid, 
isophthalic acid, etc.), a derivative in which these ester formation 
is possible. The refractive index of an elastomer may be 1.52 to about 
1.59. Said elastomer can consist of polystyrene system thermoplastic 
elastomer, thermoplastic elastomer polyester, etc. Furthermore, a 
bulking agent or a reinforcing agent (C) can consist of various bulking 
agents or reinforcing materials, for example, a glass fiber, a glass 
flake, a glass bead, talc, a mica, wollastonite , a potassium titanate 
fiber, etc. 
[0011] 

This invention also contains the composite molding article to which the 
mold goods formed with said resin constituent and the resin mold goods 
of partner material are joined by laser joining. 
[Effect of the Invention] 
[0012] 

In this invention, since PBT system resin and an elastomer are combined 
though PBT system resin is used as the base, laser joining nature and 
heat shock-proof nature can be improved. Moreover, the light 
transmission and joining reinforcement of PBT system resin mold goods 
can be raised. Therefore, the high mold goods ( insertion mold goods etc . ) 
of laser joining nature and the composite molding article joined by high 
joining reinforcement can be obtained. 
[Best Mode of Carrying Out the Invention] 
[0013] 

-[Polybutylene terephthalate system resin constituent] 
(A) PBT system resin 

As PBT system resin as base resin, gay polyester (polybutylene 
terephthalate) or copoly ester (the butylene terephthalate system 
copolymer or polybutylene terephthalate copoly ester) etc. which uses 
butylene terephthalate as a principal component (for example, 50 - 10 0 % 
of the weight, preferably 60 - 100 % of the weight, still more preferably 
about 75 - 10 0 % of the weight) is mentioned. 
[0014] 

As a monomer (a copolymeric monomer may only be called hereafter) in 
copoly ester (a butylene terephthalate system copolymer or denaturation 
PBT resin) in which said copolymer! zation is possible , the dicarboxylic 
acid except a terephthalic acid, the diol except 1 , 4 -butanediol , hydroxy 
acid, lactone, etc. are mentioned. A copolymeric monomer is a kind, or 
it can be used, combining it two or more sorts 
[0015] 

as dicarboxylic acid -- for example, aliphatic series dicarboxylic acid 
(for example, a succinic acid --) A glutaric acid, an adipic acid a 
pimelic acid, a suberic acid, an azelaic acid, A sebacic acid, undecane 
dicarboxylic acid, dodecane dicarboxylic acid, hexadecane dicarboxylic 
acid, C4-4 0 dicarboxylic acid, such as dimer acid, -- desirable -- C 
-- four to 14 dicarboxylic acid alicyclic dicarboxylic acid (for example 
hexahydrophthalic acid and hexahydro isophthalic acid --) C8-12 
dicarboxylic acid, such as a hexahydro terephthalic acid and himic acid 
the aromatic series dicarboxylic acid (for example, naphthalene 
dicarboxylic acid; 4, such as phthalic-acid, isophthalic acid; 2, and 
6-naphthalene dicarboxylic acid, and 4 • -diphenyl dicarboxylic acid --) 
except a terephthalic acid 4 and 4 '-diphenyl ether dicarboxylic acid 
4, and 4 ' -diphenylme thane dicarboxylic acid, C8-16 diphenyl 
dicarboxylic acid, such as 4 and 4 > -diphenyl ketone dicarboxylic acid 
Or these reactant derivatives (for example, derivative in which ester 
formation of low-grade alkyl ester (CI -4 alkyl ester of phthalic acids, 
such as a dimethyl phthalic acid and dimethyl isophthalic acid (DMI) 
or isophthalic acid etc.), acid chloride, an acid anhydride, etc is 
possible) etc. are mentioned. Furthermore, multiple- valued carboxylic 



acids, such as trimellitic acid and pyromellitic acid, etc. may be used 

together if needed. 

[0016] 

In diol, for example, the aliphatic series alkylene glycol except 
1, 4 -butanediol for example, ethylene glycol, a trimethylene glycol, and 
propylene glycol The shape of a straight chain, branched- chain C2-12 
aliphatic -series glycols, such as neopentyl glycol, hexandiol , 
octanediol, and the Deccan diol, The glycol which has the oxy-C2-4 
alkylene unit of shape of straight chain, branched- chain C2-10 
aliphatic-series glycol, and oxy- (Pori) alkylene glycol [plurality 
preferably, For example, a diethylene glycol, dipropylene glycol, a 
JITETORA methylene glycol, fl- , such as triethylene glycol, tripropylene 
glycol, and a polytetramethylene glycol, alicycle group diols (for 
example, 1, 4 -cyclohexane diol , 1, 4 -cyclohexane dimethanol, 
hydrogenation bisphenol A, etc .) and aromatic series diol [- - for example 
C6-14 aromatic-series diol; biphenol; bisphenols, such as hydroqui none , 
resorcinol, and naphthalene diol;] , such as a xylylene glycol, etc. is 
mentioned. Furthermore, polyols, such as a glycerol , trimethylol propane , 
trimethylolethane , and pentaerythritol , may be used together if needed. 
[0017] 

As said bisphenols, screw (4 -hydroxyphenyl ) methane (bisphenol F) , 1 . 
and 1-screw (4 -hydroxyphenyl) ethane (bisphenol. A D) , 1 and 1-screw 

(4 -hydroxyphenyl) propane, 2, and 2 -screw (4 -hydroxyphenyl ) propane 

(bisphenol A) , 2and2-screw (4 -hydroxy- 3 -methylphenyl ) propane, 2, and 
2 -screw (4 -hydroxyphenyl ) butane, 2 and 2 -screw 

(4 -hydroxyphenyl) -3 -methyl butane, 2, and 2-screw (4 -hydroxyphenyl ) 
hexane, One to screw (hydroxy aryl) C6 alkanes, such as a 2 and 2-screw 

(4 -hydroxyphenyl) -4-methyl pentane; 1 and 1-screw (4 -hydroxyphenyl) 
cyclopentane, 1 and 1-screw Screws, such as . a cyclohexane 

(4 -hydroxyphenyl) Four to CIO cycloalkane; 4, 4 ' -dihydroxy diphenyl 
ether ; 4 , 4 1 -dihydroxy diphenylsulf one ; 4 , 4 1 - dihydroxydipheny 1 
sulfide;4, 4 1 -dihydroxy diphenyl ketone, (Hydroxy aryl) And these 
alkylene oxide adducts can be illustrated. As an alkylene oxide adduct, 
C2-3 alkylene oxide (for example, bisphenol A, bisphenol A D, Bisphenol 
F, etc.) adduct of bisphenols, 2 [ for example, ], and 
2-screw- [4- (2 -hydroxy ethoxy) phenyl] propane, diethoxy- ized bisphenol 
A (EBPA) , 2, and 2 - screw- [4 - (2 -hydroxy propoxy) phenyl] propane and 
dipropoxy-ized bisphenol A etc . is mentioned. In an alkylene oxide adduct, 
the 1-10 mols of the numbers of addition mols of alkylene oxide (C2-3 
alkylene oxide, such as ethyleneoxide and propylene oxide) are about 
1-5. mols preferably to each hydroxyl . 

[0018] 

Hydroxy acid or these derivatives, such as for example, an oxy-benzoic 
acid, an oxy-naphthoic acid, a hydroxyphenyl acetic acid, a glycolic 
acid, and an oxy-caproic acid, etc. are contained in hydroxy acid. Three 
to C12 lactone, such as propiolactone , a butyro lactone , a valerolactone , 
and caprolactones (for example, epsilon-caprolactone etc.), etc. is 
contained in lactone. 
[0019] 

as a desirable copolymeric monomer diol [C2-6 alkylene glycol 

(ethylene glycol --) The shape of a straight chain, branched- chain 
alkylene glycol, etc. , such as a trimethylene glycol, propylene glycol, 
and hexandiol, Two to polyoxy C4 alkylene glycol which has the 
oxy-alkylene unit whose number of cycles is two to about four (diethylene 
glycol etc. ) , ] , such as bisphenols (bisphenols or alkylene oxide adduct 
of those) , dicarboxylic acid [C6-12 aliphatic - series dicarboxylic acid 
(an adipic acid and a pimelic acid --) ] , such as unsymmetrical aromatic 
series dicarboxylic acid [, such as a suberic acid, an azelaic acid and 
a sebacic acid, / which the carboxyl group permuted by the unsymmetrical 



location of an arene ring ], 1, and 4 -cyclohexane dimethanol, etc. is 
mentioned. An aromatic compound, for example, the alkylene oxide adduct 
of bisphenols (especially bisphenol A) , unsymmetrical aromatic series 
dicarboxylic acid [a phthalic acid, isophthalic acid, its reactant 
derivative (low-grade alkyl ester, such as dimethyl isophthalic acid 
(DMI) ) , etc.], etc. are desirable among these compounds 
[0020] 

as polybutylene terephthalate system resin -- gay polyester 
(polybutylene terephthalate) and/ or a copolymer (polybutylene 
terephthalate copoly ester) desirable --a copolymeric monomer -- 
comparatively (the amount of denaturation) -- usually -- less than [ 4 5 
mol % ] (for example, about 0-40 mol %) -- you may be less than [ 3 5 
mol % ] (for example, about 0-35 mol %) preferably, and may be less than 
[ 30 mol % ] (about 0-3 0 mol %) . the case where it is used independently 
--a copolymer -- setting -- the rate of a copolymeric monomer -- from 
the range of about 0.01-30 mol % - - it can choose -- usually -- 1-30-mol % 
-- desirable -- 3-25-mol % -- it is 5-20 mol % (for example, 5-15-mol %) 
extent still more preferably, the case where it uses together with gay 
polyester - -a copolymer -- setting the rate of a copolymeric monomer 
-- from the range of about 0.1-45 mol % -- it can choose usually 
1-40 -mol % (for example, 5 -40 -mol %) -- you may be about 10-3 5 mol % 
preferably. 
[0021] 

When using it combining gay polyester (polybutylene terephthalate) and 
a copolymer, in addition, the rate of gay polyester and copoly ester 
a copolymeric monomer -- comparatively all monomers -- receiving -- 
0. 1-30-mol % (desirable -- 1-25-mol % --) the range which serves as 5-25 
mol % extent still more preferably it is usually -- the former 
/ latter = 99 /I - 1/99 (weight ratio) -- desirable -- 95 / 5 - 5/95 

(weight ratio) --it can choose from the range of 10/ [ 90/10 - ] 90 (weight 
ratio) extent still more preferably. 

[0022] 

PBT system resin can be manufactured by copolymer i zing a terephthalic 
acid or its reactant derivative and 1 , 4 -butanediol , and the monomer that 
can be copolymer i zed as occasion demands by the approach of common use, 
for example, an ester interchange, the direct esterifying method, etc 
[0023] 

(B) Elastomer 

Various thermoplastic elastomer can be used for an elastomer, the 
refractive index of an elastomer -- 1.52-1.59 -- you may be 1.53 to about 
1.58 preferably. [ for example, ] The refractive index of an elastomer 
is too small, or if too large, dispersion of the transmitted light will 
become remarkable, and the fall of joining energy is brouqht about 
[0024] 

The elastomer usually consists of a hard segment (or hard nature) and 
a soft segment (or elasticity nature) . As an elastomer (thermoplastic 
elastomer) For example, independent or the hard segment which consisted 
of copolymers of aromatic series vinyl monomers, such as polystyrene 
system elastomer [styrene, alpha methyl styrene, and vinyltoluene, Two 
to alpha-C 12 olefin (ethylene, a propylene, butene, etc. ) , Independent, 
or the block copolymer or hydrogenat ion block- copolymer] with the soft 
segment which consisted of copolymers of a monomer chosen from dienes 
(a butadiene, isoprene, etc.) etc., a polyester system elastomer 
[polyalkylene ant rate (polyethylene terephthalate --) Poly C 2-4 
alkylene ant rates, such as polybutylene terephthalate, The hard segment 
which consisted of 1-30-mol % (for example, about 3-25 mol %) 
copolymerization components (isophthalic acid etc.) at denaturation or 
the denaturation poly C 2-4 alkylene ant rate by which copolymerization 
was carried out, Copolymer [ with the soft segment which consisted of 



a poly caprolactone, aliphatic series polyethers (two to poly C 6 
alkylene glycol etc. ) which have an oxy-C2-6 alkylene unit, and aliphatic 
series polyester ] ] , The hard segment which consisted of polyamide system 
elastomer [polyamides, The hard segment which consisted of copolymer 
[ with the soft segment which consisted of aliphatic series polyethers 
such as two to poly C 6 alkylene glycol, ]], and polyure thane of a 
polyurethane system elastomer [short chain glycol, A copolymer with the 
soft segment which consisted of an aliphatic series polyether and 
aliphatic series polyester, For example, the hard segment which 
consisted of] and polyolefine system elastomers [polystyrene or 
polypropylene, [, such as polyester urethane elastomer, ] An elastomer 
with the soft segment which consisted of ethylene -propylene rubber and 
ethylene propylene diene rubber, Crystalline syndiotactic 1 and 
2-polybufcadiene A hard segment, syndiotactic one which uses amorphism 
1 and 2-polybutadiene as a soft segment - - 1 and 2 -polybutadiene system 
elastomer - -" ] ~ such as a transformer 1 , 4 -polyisoprene system elastomer, 
etc. which are used as a soft segment, etc. is contained [ polyisoprene 
/ a hard segment the amorphous nature 1, and / 4-] in the crystalline 
transformer 1 and 4 -polyisoprene . Especially the block structure of 
thermoplastic elastomer may not be restricted, but may be triblock 
structure, the mult i -block structure , the stellate block structure, etc. 
These, thermoplastic elastomer is independent, or it can be used, 
combining it two or more sorts . 
[0025] 

A polyester system elastomer and a polystyrene system elastomer are 
contained in desirable thermoplastic elastomer. In a typical polyester 
system elastomer, polyester polyester mold thermoplastic elastomer for 
example,, a poly C 2-4 alkylene ant rate (the homopolymer which has 
especially a polybutylene terephthalate unit --) Or the hard segment 
which consisted of aromatic series system crystallinity polyester , such 
as a copolymer to which copolymer izat ion of ethylene glycol, the 
isophthalic acid, etc. was carried out at an about [ 5-20 mol % ] rate, 
A block copolymer with the soft segment which consisted of aliphatic 
series polyester, such as polyester of two to C6 alkylene glycol, such 
as a polyethylene horse mackerel peat and a polybutylene horse mackerel 
peat, and C6-12 alkylene dicarboxylic acid, Polyester polyether mold 
thermoplastic elastomer (for example, with the hard segment which 
consisted of said aromatic series system crystallinity polyester) A 
block copolymer with the soft segment which consisted of polyethers, 
such as two to polyoxy C4 alkylene glycol, such as a polytetramethylene 
ether glycol, liquid crystallinity thermoplastic elastomer, etc. are 
contained. As a typical polystyrene system elastomer A 
•styrene - diene - styrene b lock - copolymer [ styrene -butadiene - s tyrene 
block copolymer (SBS) , ] , such as a styrene- isoprene- styrene block 
copolymer (SIS) , A hydrogenation polymer [styrene -ethylene 
butylene - styrene • block copolymer (SEBS) , A styrene -ethylene 
propylene -styrene block copolymer (SEPS) , ] , such as a hydrogenation 
polymer of a random styrene butadiene rubber (SBR) and epoxidation 
styrene-diene copolymers (epoxidation styrene -diene-styrene block 
copolymer etc. ). with which epoxidation of the unsaturated bond of diene 
was carried out , can be illustrated . These elastomers As occasion demands , 
you may have functional groups, such as a carboxyl group and an epoxy 
group . 
[0026] 

thermoplastic elastomer -- setting -- the weight rate of a hard segment 
(or hard component) and a soft segment (or elasticity component) -- 
usually - - about the former / latter =10 / 90 to 90/10 -- it is desirable 
20 / 80 - 80/20 -- it is 70/ [ 30/70 - ] 30 (for example, 40 / 60 - 
60/40) extent still more preferably. 



[0027] 

the amount of the elastomer used the PBT system (resin A) 100 weight 
section -- receiving l - 50 weight section (for example, 2 - 50 weight 
section) desirable - - 3 - 40 weight section (for example, 5 - 35 weight 
section) it is 5 - 30 weight section extent still more preferably 
[0028] 

(C) A bulking agent or a reinforcing agent 

The resin constituent may contain a bulking agent or reinforcing 
materials (C) . In such reinforcing materials (C) , fibrous reinforcing 
materials [, for example, an inorganic fiber for example, a glass fiber, 
an asbestos fiber, carbon fiber, and a silica fiber -- An alumina fiber,' 
a silica alumina fiber, aluminium silicate fiber, a zirconia fiber a 
potassium titanate fiber, silicon carbide fiber, and a whisker (silicon 
carbide --) Organic fiber, such as whiskers, such as an alumina and 
silicon nitride (For example, fiber formed of acrylic resin, such as 
aliphatic series or aromatic polyamide, aromatic polyester, a 
fluororesin, and a polyacrylonitrile , rayon, etc.) etc. --] and tabular 
reinforcing materials [-- for example ] , such as talc, a mica, a glass 
flake, and graphite, and powder-like reinforcing materials [-- for 
example ] , such as a glass bead, glass powder, and milled fibers (for 
example, milled glass fiber etc.), wollastonite (wollastonite) , etc. 
may be contained, and wollastonites may be tabular and any pillar- shaped 
and fibrous gestalt . Fibrous reinforcing materials ' s pitch diameter may 
be for example, 1 - 50 -micrometer (preferably 3-30 micrometers) extent, 
and average length may be for example, 10 0 micrometers - 3mm (preferably 
300 micrometers - 1mm, still more preferably 500 micrometers - 1mm) 
extent. Moreover, 0.1-100 micrometers of mean -particle diameter of 
tabular or powder-like reinforcing materials may be 0 . 1 - 5 0 -micrometer 
(for example, 0 . 1 - 10 micrometers ) extent preferably, for example. These 
bulking agents or reinforcing materials are independent, or they can 
use it, combining two or more sorts. 
[0029] 

Textile glass yarn, a glassiness bulking agent or reinforcing materials 
talc (a glass fiber, a glass flake, glass bead, etc.), a mica,' 
wollastonite, and a potassium titanate fiber are desirable among these 
reinforcing materials. 
[0030] 

the rate of a bulking agent or reinforcing materials (C) -- for example 
the PBT system (resin A) 100 weight section -- receiving from the 
range of 0 - 100 weight section (for example, 0 - 80 weight section) 
extent -- it can choose -- usually -- the 10 - 100 weight section (for 
example, 10-80 weight section) -- desirable --20-80 weight section 
-- you may be 30 - 80 weight section (for example, 40 - 70 weight section)' 
extent still more preferably. 
[0031] 

(D) Resin (the 2nd resin) 

In order to improve light transmission nature, the PBT system resin 
constituent may contain thermoplastics (the 2nd resin) further. As this 
2nd resin, (Polycarbonate PC) system resin (dl) , styrene resin (d2) , 
polyethylene terephthalate (PET) system resin (d3), etc. are mentioned! 
for example. These 2nd resin (D) is independent, or it can be used,' 
combining it two or more sorts. In addition, in a resin constituent' 
logy [ of polybutylene terephthalate system resin (A) and resin (D) / 
MORUHO / especially ] may not be restricted, but may form a homogeneity 
resin system, and may form a dispersed system. 
[0032] 

(dl) (Polycarbonate PC) system resin 

Polycarbonate system resin is obtained by the reaction of a dihydroxy 
compound and carbonates , such as a phosgene or diphenyl carbonate . 



Although a dihydroxy compound may be an alicyclic compound etc. , it is 
an aromatic compound (especially bisphenol compound) preferably. 
[0033] 

As a bisphenol compound, the bisphenol s (for example, [screw (hydroxy 
aryl) Cl-6 alkane ; screw (hydroxy aryl) C4-10 cycloalkane / 4 , 
4 1 -dihydroxy diphenyl ether,- 4 , 4 ' - dihydroxy diphenylsulf one ; 4 , 
4 ■ -dihydroxydiphenyl sulfide ; 4 , 4 1 -dihydroxy diphenyl ketone] , etc . ) 
of instantiation are mentioned by the term of said PBT system resin. 
The bisphenol A mold polycarbonate is contained in desirable 
polycarbonate system resin. 
[0034] 

(d2) Styrene resin 

as styrene resin — a styrene monomer (for example, styrene --) 
Independent or copolymers, such as vinyltoluene and alpha methyl 
styrene; A styrene monomer, and a vinyl monomer for example, unsaturated 
nitrile, such as acrylonitrile (meta) , and acrylic ester (meta) --alpha, 
such as an acrylic acid and a maleic anhydride, beta-monoolef in nature 
unsaturated carboxylic acid, an acid anhydride, or its ester, (Meta) 
A copolymer with maleimide system monomers, such as maleimide, N-alkyl 
maleimide, and N-phenyl maleimide, etc.; a styrene system graft 
copolymer, a styrene system block copolymer, etc. are mentioned. As a 
polystyrene system graft copolymer, the resin which carried out the graft 
polymerization of a styrene monomer, for example, styrene monomer 
independence, or a styrene monomer, and the vinyl monomers (for example, 
at least a kind of monomer chosen from acrylonitrile (meta) and (meta) 
acrylic ester, a monomer, a maleimide system monomer which has a carboxyl 
group or an acid- anhydride radical as occasion demands, etc.) to the 
rubber component at least can be illustrated, for example. As a rubber 
component, polybutadiene , acrylic rubber, chlorinated polyethylene , an 
ethylene -vinylacetate copolymer, ethylene -propylene rubber , 
ethylene- propylene -diene rubber, styrene -butadiene, copolymer rubber, 
etc. can be illustrated. As a polystyrene system graft copolymer, the 
resin (for example, ABS plastics, MBS resin, etc.) which carried out 
the graft polymerization of the styrene monomer (for example, styrene, 
and acrylonitrile and/or a methyl methacrylate) to the rubber component 
at least can be illustrated, for example. These styrene resin is 
independent, or it can be used, combining it two or more sorts. 
[0035] 

being desirable -- styrene resin -- ****** polystyrene (GPPS) -- 
styrene - a methyl methacrylate a copolymer etc. -- styrene - (meta) 
-- acrylic ester --a copolymer styrene - (meta) -- an acrylic acid 
a copolymer -- a styrene maleic anhydride copolymer -- a styrene 
acrylonitrile copolymer (AS resin) -- rubber --a component - - at least 
--a styrene monomer graft polymerization -- having carried out 
a graft copolymer -- [-- for example, -- high impact polystyrene (HIPS) 
-- ABS plastics -- MBS -- resin etc. --] etc. containing -- 
having . 
[0036] 

(d3) Polyethylene terephthalate (PET) system resin 

As polyethylene terephthalate system resin, gay polyester or copoly 
ester (polyethylene terephthalate, polyethylene terephthalate copoly 
ester) etc. which uses ethylene terephthalate as a principal component 

(for example, 50 - 100 % of the weight, preferably 60 - 100 % of the 
weight, still more preferably about 75 - 100 % of the weight) is mentioned. 

[0037] 

As said copolymeric monomer in copoly ester (an ethylene terephthalate 
system copolymer or denaturation PET) , the dicarboxylic acid except a 
terephthalic acid, the diol except ethylene glycol, hydroxy acid, 
lactone, etc. are mentioned, as these copolymeric monomers -- butanediol 



--in addition, the copolymeric monomer of instantiation can use it by 
the term of said PBT system resin, respectively. A copolymeric monomer 
is a kind, or it can be used, combining it two or more sorts 
[0038] 

As a desirable copolymeric monomer, the monomer (the shape of a straight 
chain, branched- chain alkylene glycol, etc., such as a trimethylene 
glycol, propylene glycol, and butanediol ) of instantiation, for example, 
diol [C3-6 alkylene glycol, oxy- (Pori) alkylene glycol, bisphenols or 
the alkylene oxide adduct of those, and dicarboxylic acid [C6-12 
aliphatic-series dicarboxylic acid, unsymmetrical aromatic series 
dicarboxylic acid, 1, and 4 -cyclohexane dimethanol] etc. are mentioned 
by the term of said PBT system resin. 
[0039] 

a copolymer setting --a copolymeric monomer -- comparatively (the 
amount of denaturation) -- 1-30-mol % desirable -- 3-25-mol % -- it 
is about 5-20 mol % still more preferably. 
[0040] 

PET system resin is obtained according to a terephthalic acid, ethylene 
glycol, and the need by copolymer izing a copolymeric monomer by the 
approach of common use, for example, an ester interchange, the direct 
esterifying method, etc. 
[0041] 

The amount of said resin (D) used receives for example, the PBT system 
(resin A) 100 weight section. It can choose from the range of 0 - 80 
weight section (for example, 0-50 weight section) extent, usually, 
5-80 weight section (for example, 5-60 weight section) -- desirable 
--10-60 weight section (for example, 20-40 weight section) -- you 
maybe 10 - 50 weight section (for example, 10 - 30 weight section) extent 
still more preferably. If the shock resistance and the cold energy-proof 
cycle property by said elastomer if there is little amount of the resin 
(D) used do not improve so much but there are, a mechanical strength 
will tend to fall. [ too many ] 
[0042] 

In a resin constituent, coloring agents, such as various additives (an 
antioxidant, an ultraviolet ray absorbent , thermostabilizer , etc.), for 
example, stabilizers, a flame retarder, lubricant, a release agent, an 
antistatic agent, and dyes and pigments, a dispersant, a plasticizer, 
a nucleating additive, etc. may be added. Moreover, as long as it is 
required, you may use combining other resin (thermoplastics, 
thermosetting resin, etc.) . In addition, if a nucleating additive and 
an elastomer (B) are combined, the variation in heat joining 
reinforcement can be improved and it can weld certainly and easily. 
Therefore, the resin constituent of this invention may consist of 
combination of PBT system resin, an elastomer, and a nucleating additive , 
and combination of PBT system resin, an elastomer, the 2nd resin, and 
a nucleating additive. As a nucleating additive, although an organic 
nucleating additive may be used, inorganic nucleating additives (for 
example, metallic carbide, such as tabular inorganic substances [, such 
as metal carbonate; talc, ], such as metal lie -oxide ; calcium carbonates , 
such as a silica, an alumina, a zirconia, and titanium oxide, and a barium 
carbonate, or silicate; silicon carbide ; metal nitrides, such as silicon 
nitride, boron nitride , and tantalum nitride etc . ) are used in many cases 
the mean particle diameter of an inorganic nucleating additive -- for 
example, 0 . 0 1 -5 micrometers (for example, 0 . 01 - 2 micrometers) 0.01-10 
micrometers may be about 0.01-1 micrometer still more preferably 
preferably, the rate of a nucleating additive to the PBT system (resin 
A) 100 weight section -- 0.001 - 5 weight section (for example, 0.01 
- 5 weight section) -- desirable 0.01 - 3 weight section (for example, 
0 . 01 - 2 weight section) -- you may be 0 . 01 - 1 weight section (for example, 



0.01 - 0.5 weight section) extent still more preferably, the rate of 
a nucleating additive to the (Elastomer B) 100 weight section 0.01 
- 10 weight section desirable -- 0.05 - 5 weight section (for example, 
0.05 - 2.. 5 weight section) -- you may be 0 . 1 - 1 weight section (for 
example, 0.1 - 0.5 weight section) extent still more preferably. 
[0043] 

The PBT system resin constituents of this invention may be particulate 
matter mixture and melting mixture (pellet etc . ) . The resin constituent 
of this invention has a high moldability, and can manufacture a 
mechanical strength, and a heat-resistant high Plastic solid or mold 
goods . In spite of forming especially the mold goods formed with the 
resin constituent of this invention with the PBT system resin constituent, 
its beam-of- light permeability (beam-of - light permeability 

[ especially as opposed to a laser beam ] ) is high, and they fit laser 
joining. For example, in mold goods with a thickness of 2mm formed by 
injection molding, light transmission with a wavelength of 800-1000nm 
is 30% or more (for example, about 30 - 50%) still more preferably 
preferably 25% or more (for example, about 25 - 60%) 20% or more (for 
example, about 20 - 70%) . And since the joining nature by the laser beam 
is high, the resin constituent of this invention is useful although the 
Plastic solid for welding using a laser beam is manufactured. 

[0044] 

[Plastic solid] 

A Plastic solid mixes with PBT system resin (A) and an elastomer (B) , 
the approach, for example, (1) each component, of common use of the resin 
constituent constituted from reinforcing materials (C) , resin (D) , etc. 
by the need. After kneading with the extruder of one shaft or two shafts, 
extruding and preparing a pellet, It can manufacture by the approach 
of fabricating, the approach of teaching 1 of each component, or 2 or 
more directly to the approach of once preparing the pellet (masterbatch) 
with which presentations differ, carrying out specified quantity mixing 

(dilution) of the pellet, presenting shaping, and obtaining the mold 
goods of a predetermined presentation, and (2) (3) making machine , etc. 
In addition, a pellet may be prepared by mixing brittle components 

(textile-glass-yarn reinforcing materials etc.), after carrying out 
melting mixing of the component for example, except brittle components 

(textile-glass-yarn reinforcing materials etc.) . 

[0045] 

Although a Plastic solid may carry out melting kneading and may fabricate 
said PBT system resin constituent by the approach of common use, such 
as extrusion molding, injection molding, compression molding, blow 
molding, a vacuum forming, rotational casting, and gas inj ect ion molding , 
it is usually fabricated by inj ect ion molding . Since especially the resin 
constituent of this invention has high heat shock-proof nature, it fits 
insert molding. 
[0046] 

Although especially the configuration of mold goods is not restricted, 
in order to join to partner material (other resin mold goods) by laser 
joining and to use mold goods, it is usually the configuration (for 
example, tabular) which has the contact surfaces (flat surface etc.) 
at least. Moreover, permeability [ as opposed to a laser beam in the 
Plastic solid of this invention ] can choose from the large range the 
thickness (thickness of the direction which a laser beam penetrates) 
of the mold goods of the part which a laser beam penetrates since it 
is high, for example, you may be 0.1 -3mm (for example, 0.5 -3mm) extent 
preferably 0.1 -5mm. 
[0047] 

Especially as a laser light source, it is not restricted, for example, 
dye laser, gas laser (excimer laser, argon laser, krypton laser, He Ne 



laser, etc.) , solid state laser (YAG laser etc.) , semiconductor laser, 
etc. can be used. As a laser beam, a pulse laser is usually used 
[0048] 

Since said mold goods are excellent in laser joining nature, it is usually 
desirable to carry out joining to the resin mold goods of partner material 
by laser joining, but if required, joining of them can be carried out 
to other resin mold goods by other heat joining methods, for example, 
an oscillating joining method, the ultrasonic welding method, a 
hot-platen joining method, etc. 
[0049] 

This invention also indicates the composite molding article which 
carried out laser welding. The mold goods (the 1st mold goods) formed 
with said PBT system resin constituent and the resin mold goods (the 
2nd mold goods, adherend) of partner material are joined by laser j oining , 
and this composite molding article is unified. For example, by contacting' 
the 1st mold goods and 2nd mold goods (it being field contact about a 
joint especially at least) , and irradiating a laser beam, melting of 
the interface of the 1st mold goods and the 2nd mold goods can be carried 
out partially at least, and a plane of composition is stuck, and by cooling , 
two sorts of mold goods can be joined, and it can unify, and can consider 
as one Plastic solid. In such a composite molding object, if the Plastic 
solid of this invention is used, high bonding strength is obtained by 
welding and high welding reinforcement equivalent to the non-welding 
member which is not welded by the exposure of a laser beam can be held 
[0050] 

Especially as resin which constitutes the resin mold goods of said 
partner material, it is not restricted but various thermoplastics, for 
example, olefin system resin, vinyl system resin, styrene resin, acrylic 
resin, polyester system resin, polyamide system resin, polycarbonate 
system resin, etc. are mentioned. Partner material may consist of resin 
(polyester system resin (aromatic polyester system resin) , such as PBT 
system resin and PET system resin, polycarbonate system resin, styrene 
resin, acrylic resin, etc.) of the resin which constitutes said PBT 
system resin constituent among these resin, of the same kind, or a same 
system, or a constituent of those. For example, the 1st Plastic solid 
and 2nd Plastic solid may be formed with the PBT system resin constituent 
of this invention, respectively. 
[0051] 

Adherend may contain the absorbent or coloring agent to a laser beam. 
Said coloring agent can be chosen according to the wavelength of a laser 
beam, and an inorganic pigment [white pigments, such as orange pigments, 
such as red pigments, such as black pigments, such as carbon black (for 
example, acetylene black, lamp black, thermal black, furnace black, 
channel black, KETCHIEN black, etc.), and ferrous-oxide red, and a 
molybdate orange, and titanium oxide, ] etc. , organic pigments (a yellow 
pigment, an orange pigment , red pigments, a blue pigment , green pigments , 
etc.), etc. are mentioned. These absorbents are independent, or they 
can be used, combining them two or more sorts. As an absorbent, a black 
pigment or a color, especially carbon black can usually be used. 
10-1000nm of mean particle diameter of carbon black may usually be about 
10-100nm preferably. The rate of a coloring agent is 0 . 5 - 5-% of the 
weight (for example, 0 . 5 - 3 % of the weight) extent preferably 0 . 1 to 
10% of the weight to the whole adherend. 
[0052] 

The exposure of a laser beam carries out welding of the 1st Plastic solid 
and 2nd Plastic solid by making it usually generate heat by the interface 
of the 2nd Plastic solid which contains a line crack, an absorbent, or 
a coloring agent towards the direction of the 1st Plastic solid to'the 
2nd Plastic solid. In addition, the interface of the 1st mold goods and 



the 2nd mold goods is made to condense a laser beam as occasion demands 
using a lens system, and you may weld a contact interface. 
[0053] .... 
The desirable mode of this invention is as follows. 
[0054] 

(1) the gay polyester (polybutylene terephthalate) which has a butylene 
terephthalate unit, and copoly ester (denaturat ion polybutylene 
terephthalate - - ) Or the a kind of polybutylene terephthalate [ at least ] 
system (resin A) 100 weight section chosen from polybutylene 
terephthalate system copoly ester is received, polystyrene --a system 
-- thermoplastic elastomer -- and -- thermoplastic elastomer polyester 
-- from -- choosing - -having had - -at least --a kind thermoplastic 
elastomer (-- B --) two - 50 weight the section A bulking 
agent or a reinforcing agent (C) 0 - the 100- weight sections, and 
polycarbonate system resin (dl) , It consists of at least a kind of resin 
(D) 0-80 with which it was chosen from styrene resin (d2) and 
polyethylene terephthalate system resin (d3) weight, and is the 
polybutylene terephthalate system resin constituent -in which laser 
welding is possible. 

[0055] 

(2) The above-mentioned resin constituent which contains one [ at least ] 
component among a bulking agent or a reinforcing agent (C) , and resin 
(D) . 

[0056] 

(3) The above-mentioned resin constituent whose copoly ester is 
polybutylene terephthalate system copoly ester which 3-25 mol % at least 
of a kind of copolymeric monomers chosen from a phthalic acid, 
isophthalic acid, the alkylene oxide adducts of bisphenol A, and these 
reactant derivatives . copolymerized . . . 

[0057] 

(4) polybutylene terephthalate --a system -- resin -- (--A--) 100 
weight -- the section -- receiving thermoplastic elastomer (-- 

B --) -- five - 3 0 -- weight -- the section -- a bulking agent -- or 
--a reinforcing agent -- ( - - C - - ) -- zero - 80 -- weight -- the section 
- resin - - ( - - D - - ) -- zero - 50 -- weight the section -- containing 
-- the above resin -- a constituent . 
[0058] 

(5) While insert molding is possible, it is the above-mentioned resin 
constituent in which the resin Plastic solid as partner material and 
welding by laser light are possible. 

[0059] 

(6) The injection-molded product formed with said resin constituent. 
[0060] 

(7) The above-mentioned mold goods which are the insertion mold goods 
containing a metal member. 

[Availability on industry] 
[0061] 

The composite molding article obtained by this invention has high j oining 
reinforcement, and since there is also little damage on the PBT system 
resin by laser beam exposure, it can apply it to various applications, 
for example, the electrical and electric equipment and electronic parts , 
the office auto (mate. OA) device components, 

household-electric-appliances device components, a machine mechanism 
element, an automobile mechanism element, etc. Especially, it can use 
suitable for automobile electric equipment articles (various control 
units, ignition coil components, etc. ) , motor components, various sensor 
components, connector components, a part of switch, relay components, 
a coil component, transformer components, lamp components, etc. 
[Example] 



[0062] 

This invention is not limited by these examples although this invention 

is explained more below at a detail based on an example. 

[0063] 

Examples 1-12 and the examples 1-5 of a comparison 

In the example and the example of a comparison, the following PBT system 
resin (A) , elastomers (B) , bulking agents (C) , resin (D) , and additives 
were used. 
[0064] 

PBT system resin (A) 

(A-l) PBT resin : polybutylene terephthalate (product made from WIN Tech 
Polymer) 

(A-2) Denaturation PBT resin : dimethyl isophthalic acid (DMI) 
denaturation PBT resin 

In the reaction of a terephthalic acid and 1 , 4 -butanediol , it replaced 
with some terephthalic acids (12.5-mol %) , and denaturation polybutylene 
terephthalate was prepared using 12 .5 mol (DMI) % of dimethyl isophthalic 
acid as a copolymerization component. 
[0065] 

(A-3) Denaturation PBT resin : dimethyl isophthalic acid (DMI) 
denaturation PBT resin 

In the reaction of a terephthalic acid and 1 , 4 -butanediol , it replaced 
with some terephthalic acids (30-mol %) , and denaturation polybutylene 
terephthalate was prepared using 3 0 mol (DMI) % of dimethyl isophthalic 
acid as a copolymerization component. 
[0066] 

Elastomer (B) 

(B-l) Thermoplastic elastomer polyester ["pel PUREN P-90BD n by Toyobo 
Co . , Ltd . ] 

(B-2) Thermoplastic elastomer polyester ["pel PUREN S2002" by Toyobo 
Co . , Ltd . ] 

(B-3) ESBS : epoxy group content polystyrene system thermoplastic 
elastomer [the "EPO friend AT 504" by Daicel Chemical Industries, Ltd.] 
(B-4) ESBS : epoxy group content polystyrene system thermoplastic 
elastomer [the "EPO friend AT 510" by Daicel Chemical Industries, Ltd.] 
(B-5) Acrylic thermoplastic elastomer [ "MODIPA A53 00 " by Nippon Oil & 
Fats Co. , Ltd. ] 

(B-6) EMAGMA : ethyl methacrylate -glycidyl methacrylate 
Copolymer [made in ATOFINA Japan "ROTADA A8930" ] 

(B-7) EEA : ethylene -ethyl acrylate copolymer ["NUC-6570" by Nippon 
Unicar] 

An inorganic filler (C) 

(C-l) Glass fiber (the diameter phi of "CS3J-948S" by Nitto Boseki Co. , 
Ltd. average fiber 11 micrometers, 400 micrometers of mean fiber length) 
(C-2) Glass flake (product made from Japanese Glass fiber "REFG-101") 
(C-3) Mica (product made from Yamaguchi Mica "21PU") 
Thermoplastics (D) 

(D-l) PC : polycarbonate resin (Teijin formation Make, the "pan light 
L-1225") 

(D-2) AS : AKURORINI tolyl - s tyrene resin (the Daicel Chemical Industries, 
Ltd. make, "cevian N AP-20") 

(D-3) PET : polyethylene terephthalate system resin ["EFG-10" by Kanebo, 
Ltd . ] 

Additive (E) 

Boron nitride (the product made of Mizushima Alloy iron, "boron nitride 
FS-l", mean particle diameter of 0.1-0.5 micrometers) 

At a rate shown in Table 1 and 2, it kneaded at 250 degrees C with the 
biaxial extruder (the Japan Steel Works, Ltd. make, 3 0mmphi) , and the 
pellet was produced. With the injection molding machine (Toshiba Make) , 



the test piece A (2mm in lcm[ 8cm by ] x thickness) was fabricated on 
conditions with 260 degrees C [ of cylinder temperatures ] , and a die 
temperature of 80 degrees C using the obtained pellet. 
[0067] 

Moreover, the colored test piece B as well as a test piece A was produced 
except using said pellet 100 weight section and the carbon black (product 

[ made from WIN Tech Polymer ], trade name "20200") 3 weight section 
for black coloring as a joining-ed test piece B to said test piece A. 
In addition, a test piece B acts as a heating element by the laser beam. 

[0068] 

A part of test piece A (3) was contacted in piles to test piece B (4) , 
the focus of the laser light (2) from the light source or a laser 
oscillation machine (1) was adjusted using the laser joining machine 

(rye star company make) , and the contact surface of a test piece A and 
a test piece B was made to condense with line breadth w (2mm) , as shown 
in drawing 1 . And laser light (2) with a' wavelength, of 940nm was 
irradiated from the test piece A (3) side on conditions with an outputs 

[0-60W] and a scan speed of 3 -15mm [/second], and j oining was performed . 

[0069] 

(1) Measurement of joining reinforcement 

**** shear of the test piece A and test piece B which carried out laser 
welding using the tension tester (the product made from a cage en tech, 
RTC-1325) was carried out by part for 10mm/, and joining reinforcement 
was measured. 
[0070] 

(2) Light transmission 

The light transmission of the test piece A with a wavelength of 940nm 
was measured using the spectrophotometer (the Jasco Corp. make, V570) . 
[0 0 71] 

(3) The refractive index of an elastomer ~ 

The refractive index of the above-mentioned elastomer (B) was measured 
about the test piece C (1mm in 10mm [ 40mm by ] x thickness.) , or the film. 
[0072] 

(4) High cold shock property (cold energy cycle nature) 

Using the pellet, for the resin temperature of 270 degrees C, the die 
temperature of 65 degrees C, and injection time amount 25 seconds, 
insertion injection molding was carried out so that the minimum thickness 
of a part of resin shaping sections might be set to 1mm at a test piece 
molding die (metal mold which inserts an ..iron core with a 18mm[ 18mm 
by ] x height of 30mm to the interior of "a prism with a 22mm[ 22mm by ] 
x height of 51mm) , and insert ion mold goods were manufactured in cooldown 
delay 10 seconds . The high cold shock trial which makes 1 cycle the process 
which lowers at -40 degrees C after 3 0 -minute heating per hour at 14 0 
degrees C using a cold energy impact tester, and carries out a temperature 
up to 140 more degrees C after 3 0 -minute cooling per hour about the 
obtained insertion mold goods was performed, the number of cycles until 
a crack goes into mold goods was measured, and high cold shock nature 
was evaluated. 
[0073] 

The result of an example and the example of a comparison is shown in 
Table 1 and 2 . 



[0074] 
[Table 1] 
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The resin constituent of an example is excellent not only in the 
permeability to laser light, and joining reinforcement but a cold energy 
cycle property (heat shock-proof nature) . 

[Brief Description of the Drawings] 

[0076] 

[Drawing 1] Drawing 1 is a schematic diagram for explaining laser joining 
in an example . 
[Description of Notations] 
[0077] 

1 - - Light source 

2 -- Laser light 

3 -- Test piece A 

4 Test piece B 
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T-tf^^:y&, -tr A -> & if ) s */i/**->;Htf7l'-vi<0*Mfli 
& B lc m & b it ft tt % 5? S m i? io )V * > IS , 1 , 4 - 7 d -n * -9- > >>' * £ 7 - )V ft if ] 

* if if 6 ft 3 o c ft 6 <o it 1$ Vb <o o % s » * m it Va , A (f , if77x/-^S ( 
^ t k' X 7 1 y — /L- A ) <0 T ;b * b > * * -f K (* iP , Rtf#H»»»»«^*^#y» 

[ 7 * ;!/ m . ^/7^fi, Ifetf^OKlSttSSSSf* (•^^f;KV7^l'8 ( D M I ) & 

2©ftS7;i/*;nxf;i/) £ if ] & if A^f * b ^ o 

[ 0 0 2 0 ] 

# "J 7* b >' -r U 7 ^ b - h ^ m m t b T It , **#'JiXf* (IU7f 1/yf 1/7 
? b — h ) S.tf/X«ttffi^t* (^'J7f U^f U7i> U-fD/fiJiXf/l') ^SH 
< s « f& -it 14 * 7 ^ - £0 «)J ( m 14 ft ) « , S ^ . 4 5t*%«T ( ^ 0-40t 
;V % S lg ) > W^b<(±3 5*/b%J-XT ( fifJ ^. « . 0 ~ 3 5 ^ )V % S SE ) TSoTfej:< 
, 3 0€)1/%HT (0~3 0 ; E;b%gJ9[) T^-3Tfe<J:i/^o mffiTMffl-T?.tl-&, 

* jc 0" T , ffl -& 14 •=& 7 v - <0 I ij -8- (i , W k. , 0 . 0 1 ~ 3 0 * )V % M & <0 K H *^ 6 

is ?tr , i ~ 3 o * ;u % , » * b < a 3 ~ 2 5 >v % , $et»$L<(i5~2 

0 * % ( x. fcf . 5 ~ 1 5 * ;l/ % ) IfiT'feSo ^t^'Jx^f fflt5i^> n 

mftWlcls^X. «S^14^7v-(7)«il^{i. ffU^ff, 0. i~4 5^;i/%SiK©*eil* 

6 )S W T ^ . iffi * . 1-4 0**% (WJllf. 5 ~ 4 0 * ;b % ) . » * b < (4 1 0 - 3 5 
[ 0 0 2 1 ] 

# fe , ***'jxxf* (*'J7fl/yfl/7^-h) i;tt«^r»i;*m*-^t3^T 
ffi m •? % m , *t#!)xxf;H:3# , Jxxf Atoffl^tt, « fl a 14 * 7 v — <n m £ 
ft . tiS*(c*fLT0. 1 ~ 3 0 * ;l/ % ( W * b < « 1 ~ 2 5 * ;b % , S et» S L< 
f4 5~2 5*;U%) SffitftSIEEaT**), Jffi'^^ l»«/i«= 9 9 / 1 - 1 / 9 9 (*. 
Bit) , jiF * b < « 9 5/ 5- 5/ 9 5 (f lit) , S^Kfft L< (490/10-10 
/ 9 0 ( » * Jt ) SJK<OWiffl* , ?»aWT#*o 

[ 0 0 2 2 ] 

P B T & ffl H§ tt , T b 7 ^ ;b ^ X « * <D S JS tt R ^ ^ i^ 1 . 4 - 7" £ > * - ;b t & S 
!c <fc 0 « fi "I ftg ft * 7 ^ - i: * ^ « ffl <0 fi ffi » «. A » x x f - ;i/ 5e & , figxxf ;Hk 

[ 0 0 2 3 ] 

(B) I7XI--7- 

XI -> X h V - {C It , ffl^(Oi5JIftX7X F7-tfffflTt5o l7Xh7-ID|«r$ 

It , M 7l It* , 1 ■ 5 2 - 1. 5 9 s ST S b < It 1 . ' 5 3 - 1 . 5 8 8 S T* & o T «k V , 
x 7 X h^-fDBJT^tf'hStifftD^f t^^t, )gig-) , cCOS(?iLA^b<ft0, i^*x 
t- * ^ — co {ft "F tc % ~t o 
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[ 0 0 2 4 ] 

x =? x h v - It , IS, a-F^^^F (XliiStt^) tV7 h-tr^^ y b ( X « 
®( » 14 # ) if*tf«tlT^5. X7X (inJI1tl7X £ LTlt. W 

tf, ^Uf U>|i7X hv- [ X 7 y y , a-^f^^fUy, kfx/bhjbxy&if 

, 2 * y 7 f y ( x 7 Is y , tf UV, :7 7 y & if ) v 5? X y ( 7 * is X > , ^V7U 

y& if) * if *"> P>iIJR£ ftft#»tt© MX«ftfii^{*-t?l/iSfiSc£ ft ft y 7 h -b >-h k 

to 7 p -v * ft a (* x t± * © 7k x is i/o y a y t n m -a- ] . * u x x 7 >i m x 7 x > - 

h & if © # U C 2 _ „ T 7b * \s > 7 U U - h ) , 1 ~3 Ot;l/% ( 00 ff . 3 ~ 2 5 * 7b 

© ft fi a- fig ('rv7?;i/«aif) t- ^ it x t± ft fi £r £ ft ft §£ 1* =tf u c 2 _ 4 7 

;b * U y 7 V U — Y V m fig £ -ft ft - K -b ? * > h £ *.U * 7* a 5 7 h y , * * y C 2 
_ 6 7*+l/>*ffi5:fit5li«;PJi-f (#'K 2 - s 7** 1/ > ^ 'Jn-A-ft 
if ) ^IBfii^'Jxxf /H'ifK?ntcV7 h -b y p< y h i: © ft fi f* ] , *'J75FI 
X 5 X > 7 - [ 7 5 K T* «t fig fWcA-Kt^y Vht, *UC 2 - e 7 ;b * U V 9 
U n - 7b 4 if © fli Bfi & # ij x - t- ;b 7 s « eg * ft ft V 7 h b ^ y h i: © ft fi ■& 1 . * U 
■7 b * y & x 7 x h v— [Ifyj a — ;b co # V 7 U^yt*II?nftA - K -b 9 * y h 
i: , IlSi^'Ji-f^^ilffi^Uxx 7 7b 7- 18 fig £ ft ft v 7 h -b 7* ;>< y h £ © ft fi 3- 
tts «l tf » ^yixf;i">b^yi7Xi-7-S:?] , ^u^-b7-yy^x^zhv — 
[ u x 7 is y x t± # U :7 a if y y t? #1 ^StiftA-F'ty^yhi:, if ■ 7"oe 
l/yn A^xf u> • :/ o tf y y • ->'xy iAT-SiJ nf: V 7h-ty^yFt«X7X 
8ltt->>->"*^^7^1,- 2 - # U 7* ^ i^x y% a- Ft > h . iff 
1 . 2 - # U 7^ V 7 > h t t 5 -> > ->"t ^ ? f 7 ^ 1 , 2-*U7? 

y* x y IS x ^ x h ■=? — , f5Itth7>7 l , 4 - jI? U ^ v 7" U v % a - F t y ^ y F , # 
US b b b it i , 4-^'Ky7i/y^y7 F-fe^^y Ftts F7yx i , 4-#u>fy7i/ 
y|i 7 XF?-§f] 4 if *^ te. ft S o ^nj^.ttx^xhT-©7a-y^^igti^lc$(] 
ISnf, > U ^ n ^ ^ « 3fi , T/l/fyD-^fS, If 7a>yf Hft^TSott,* 

i/% c ft e> © m bj «g f± x ^ x h v - a ¥ x* x {* — ffl a ± « * ^ ft t m m v % 5 „ 

[ 0 0 2 5 ] 

^x FY-tf§$ti5„ ftSffi^^'jxxf/Hx^xFY-ica, ^uixfjiz-^y 

l7>f*iSSSfittX7XFY- ( m X l£ , # U C 2 _ 4 7 ;u * u y 7 'J u - h ( \c 
y7f-UVrU7^U - F#fi5:fit5*SSl^#, X B x f U > ^* 'J n — -fV7* 
;U 4 if 5r 5 ~ 2 ot;V%Sfioi(§?«8#?*ftftlt«0 4 if ©% S fil 5^ B H B 14 # 
yixfibfiSShft^-Ft^^yFi, *yif i/vr^-K * u 7" 7- y y 7 
y — h 4 if © c 2 - e 7 ^ * \s y 9 U p - ;b £ c 6 _ , 2 7 n/ * u y -y # ;u # y flfc i: © 
« «J x x 7 71/ 4 if © R§ Bfi iS^ # 0 x x 7 ;l/ T- « fig * ft tc V 7 F*^)iy h £ © 7 a >y ^ ft fi 
^ (*: ) , # u x X 7 ;b • # U x — 7 7b 3! JRk pf M x =, X h V - ( W *. tf . hu R5 * 11 IS 
A # V x X 7 71/ T- « fig ^ ft fc 7> — K -b 9 * y h £ , * U 7 h 7 >< 7 U V x - 7 7b ^* U 3 
- 7b 4 if © * U * * y C 2 - 4 7 7b ^ y y ^* U p - 7b & if © # U x - 7 7b T' *S fig £ ft fc V 
7b ; b^yhk©7n-y^ftfil§r{*) , SI B B B ttf5nJlftX7X h t-S: if*^S 

KSWS^'J xf bvix77; F7-iLT«> x7yy-yxy-x7yyyo-y^ft 
fi^§; [x7yy-7^yxy-x7yy7"o-y^ftfi^* (sbs) , x7yy-yv 
7yy-x7yy7*o-y^ftfi^-i* (si s ) 4 if] , ikmr&mmis [x7yy-x7 
yy-77yy-x7yy7"p-y7fttt^t* (sebs) , xfi/y-if uy • 7"ae 
yy-x7yy7n-y^ftfi-&<* (seps) , 7>?Axf by-7?->'iyii» (s 
BR) © /j< m ?rs ftp a ^ & , y*iy©^ n *^ x .1? 4^ y it z ft ft x x * y it x 7 u y - 
y'iy«I^» (x#^-y(Uf by--yiy.-xf by7o^ftl^f*an 4if] 
A'fRif?, c ft e> © x 7 x h v - (i , isstit), * ;b # ^ y ;b ffi , x # * y S 4 if © 
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[ 0 0 2 6 ] 

m 6J m ®. X 9 X V V - (C *5 ^ T , /\ - F -b <7* ^ > h ( X ti K Jt $ # ) iV7H!^^ 
h ( X t4 * H * » ) t<Oli#J^li, Stt, B5i/li=10/90~9 0/108ST 

0 , *f £ L < »i 20/80-80/20, S & fc W- * L < » 30/7 0- 7 0/ 30 ( 
fiW *. If . 4 0 / 6 0 - 6 0 / 4 0 ) iST-feS. 

[ 0 0 2 7 ] 

1 ^ 7. h V - CD fig ffl M It , P B T IS ® Hit ( A ) 1001i»tWLTl~50If»( 

tfy a tf , 2 - 5 o a * si? ) , »$i<tt3-40ii» ( m x \s. , 5 - 3 5 s « m ) , £ 

p>lc»*L<ti5~3 0ffiSgpafiT*fe^„ 
[ 0 0 2 8 ] 

( c ) n m m x a. n at m 
«, ii«s^tf imz.tfs mmmmm #^x«igu zx-<xhsi*t, 

> « « , 5"J * Hi * , T ;l/ 5 an gt , i/'J* -JiRtli, 7;i/5-^Ai/'jy-H 

ki x ->/b n - t as « , v «? j±mm. sat* ■< mmm. -7^x#- cmit^^m 

, 7*st> mitmmr* z<dv 4 x#-) a ^) , #«K»«i cw^tf. Hi as j& x « 3? § 

**'J7 5F, 3ff S'f'Jxxf;k 7 7*16, *'J7 JUnih 

w m . u-a>4HT(gfiKjnftii) 42]-, « « iff % *t [ m *. ur , * ;b 7 , v >r * x 

#7X7 1/-^, ?777^ h & if ] , t» «ft « ftf 3£ *t [ ffll it tf s Jff -5 X fcf - X\ A*7X») 
, S*K7r-frt- ( W * tf » 5/l'F*'7X77^^Si!) 4if] , 7*7XFt^F 

fc ck ^ o «*fl««3S»<D¥^S*±s <?J * t±\ 1 - 5 0 /i m ( » $ L < (* 3 - 3 0 /x m ) g 
m. > ¥ S t± , l^lf- 1 0 0 (im~ 3mm (» S L < li 3 0 0 )i m~ 1 mm, $6lc5f 
^L<{± 5 0 0Mm~lmm) IfiTft o T t> J; l\ £ ft, « tt X Si #m « ffi CD ¥ i&l 
St <?. »i , W f£ , 0 . 1-1 OOfim, if^KiiO. 1 - 5 0 (im (Mxif, 0. 1 - 

[ 0 0 2 9 ] 

cft5<D*fi»*t©?-5» ^^xsxt4*-5xH^«flijx««3ji« ( # "5 X « « , iS^> X 

-J . iS'y XZ-Xft if ) , £ 7 , 7*7XFtO, ^ * V IS? # U •> A 

S Ll/^o 
[ 0 0 3 0 ] 

ft 9E »] X t± fit 3£ » ( C ) O II □ (i , M * ff , P B T^SSg ( A ) 1 0 01HCWIT 
0-1 0 0 ffi * SB ( 0« * fcf , 0 - 8 0 ® ft 90 8fiO«B*61RT't, ii 3? , 1 0-1 
O Oliai ( 04 X fcf , 1 0-8 OliS) , « * L < tt 2 0 - 8 0 M M W> , f6KifSL 
<S3 0-8 OilSi ( 0>J ^ (±\ 40-7 oilS) ia-p&otfej;^. 

[ 0 0 3 1 ] 

( D ) *5f fig (SB 2 (OiaSg) 

is m tt % a # -r ft »6 , p b t % m m m & * « , s^t, ^ w ft as ($2<o«ie 

) ?;§A,t'^Tt c © ?g 2 CO m m £ L T (i , * fcf , #'J* — — h (PC) ^ 

ffiflii (d 1) , X^U>^»}Hg ( d 2 ) , :?'Jif 1/>t1/7^1/-F (PET) ^ W M 

( d 3 ) 4HA<*tf 6n*. C ft 6 © HI 2 co ffit fl§ ( D ) « * & if X Ci - M VL ± ffi * *3 « 
TfilifflT-*So fc , ItHlMiH^^lcfei/^T, ^'J7fl/yf 1/7^-HSI (A) t 
«J Bg ( D ) i: to * ;b * a y - ti i$ «y Pfi ^ ft r , & - W lg ^ Z B fit L T fe * < ^ v « fk * & 
f£ L T t, ± ^ 0 

[ 0 0 3 2 ] 

( d i ) *y*-#*-h (pc) ^ m m 

U * - jJ5 - h ^ W C± , Ko^-Xt^th, * X 1/ X « "7 i - ;b * — <p * 

— h ft if co jX ! x 7s f ;P i: © & £ tc J: 0 # p, ti S . Fn + ->|t^itt, AS A3 /S <t ^ Wi 

ftilTSboTti^tf, » * L < If ft Kl (#tt*X7i7-;Mt^^) Tf S § „ 
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[ 0 0 3 3 ] 

l£X7i y-;Mtatli: LT(i> wi IS P B T % ® m to J« T m * to ML X X i y - fV m t m 
If X ( Fn + ->7 U — ;U ) C , _ B T ;l/ * > ; If X (tFntJ/7'J-*) C 4 
_ l0 i/^oT;l/*>;4, 4' - FD*->^7iZ;H-T;b ; 4 . 4 ' - S? t K 
at->->*7i^;VX;l/*y ; 4 , 4 ' -i^t Fa*->i'7iX)bx;i/7-f F ; 4, 4 ' - 
j?tFn*j/J?7i-;Hrh>ft2] # # *f 6 ft * . »*Hr"»#U* — #*— 
ti , i:x7i>'-AAS*Uil-**- K ft * ft * . -. 
[ 0 0 3 4 ] 

x^u>-^«t)i§^LTi±, « * ar , xj-u>^mmik ( m a tf , x ^ u > , tr :=. a- h ;i/ 

a - y x =f- u v ft if ) © msftxti-ft ftft (* : x*-u>'3fc*ftf*fcif-/l/¥ft(* 
( ft A J±\ ( y * ) 7*UDih>J*fti!«i^lUll=h'J*, ( * 9 ) 7 ^7 U )\> M x X t- 
;K (y*) 7i> 'J;H8^ ftlzK t U -Y > & ft if to a , 0 - * S * U 7 -i Vte^fiSSl ts )l> 
> M X IZ & m 7^%!) & 2> ^ & * to X. X )l . ?b-f 5 F> N-7;^/l/7b^5F> N - X 
i =.fo v Uxf 5 F4207K-5.F*I|I|'# ft-if ) tC^i^fl: ; 1^>^^77 htt 

ffiftft:. xf by|7n7^ S A tt4i - #¥(f ^ n5o -HUXf L/>S^77F«i^ 
ft: t L T (i s «l * If , =f A fit , '> * < i: fe X U > & * ft ft: , #0 A tf , Xf 
«{*mtfe, Xfi X ^ i: ir'xyi/mMft: 7^'JaxhU;l/& 

tf ( * * ) 7f'j^»xxf ;b*5 1S??ftft'>4< fct-aoit'Wfc, & B fu J: 0 * 
;l/t^i/;HXIiii7Kttl*Wt5»I#^vH' 5 K^fift ftif ) £ £ 2> 5 X h ft 
^LftWHtf«lw-e*5. =f A fig # t L T « , * y X * V x V , 7^'J;l/iA> *S ft ft # * 
x ^ U 2/ , x^UV-Wftlf — /l/ftftft{*x x^by-XnlfUVrfA. x b > - X 
PtfbV-^xyrfA. X f - \y -y - X Z V x > ft ffi ft ft; =T A ft if tf m m T* * £ „ " * 'J X 
l/>l^77FKIS#tl/Tli, J»x(f, =T A fig # tc , '>4(l:Uf ( 

L ft ft ft (M *. tf , A B S mm. M B S ft ft ft if ) i&2tfMittS. C tl 6 to X f- U > 
% ft ft tf , H!k7Xtt2ajx.bfi»^btr«ffl-p*5. 

[ 0 0 3 5 ] 

l^f/b«l^t(:%i:(DXf ( y # ) 7?'JA»iXf;V«i^, X ^ U > - ( 

^)>f U & ft ffi ft ft: , X^U^-T^U ax 

h y ;i/ ft ffi ft ft: (a sffll) „ iA^^iO^^ ttxf yy^fiftffy77 Fl^L 
ft y* ^ x h ft a ft ft; [ m-z. a. mmm&x>j x ^ u > chips) , a b sf i< mbs 
'i»KftS]ftif*<ft*n*.o 

[ 0 0 3 6 ] 

(d.3) :J!iJlf Uyf 1/7^^- h (PET) ^HtSa 
^Ulf bVf 1/7^ I/ - F^tliLTIi, x^UV^UX^U-h^ifiSc^ ( « * 
(i\ 50—1 0 0 1i%> »SL<li6 0~ 1 0 0 fi ft % . ? e>tWS L < » 7 5-10 
0 S S % fg m ) tt5*.t^ 'JlXf AXtt 3#iJiXf ^ (it^ijif 1/Vf 1/7-^U- 
h , ^ijif-l/yf 1/7^1/- Fn^yixr;!') ft if tf * 6 n 5 . 
[ 0 0 3 7 ] 

3 # y x X ^ ;b (x^U>xbX*b-H?£ftffift{£XCi^ttPETlSII§) icfctt^tu 
iilftfflfttt^e X v— t L T , t U X ^ «r ft < * >l # v« , x^U-V^yn-^^r 
RK < 5? * - ;b , ^ * ~> * >b # > it . ^th^ixiftfmifibtlZo c n 6 © ft s ft t£ * y -^r 
-tlttt, 7 * > * — /I/ ic An x. T , m si P b t £ IS flg © j» t» <d ft ffi ft 14 t y v - 

<ctnfhffiffl-p*5. ft ffi ft lit * y v - it - m -c x <* - a m ± hq ft t> -e t ft ffl t? * % 

O " 

[ 0 0 3 8 ] 

WSL^ftfifttt^yv-fcLTfclx H^KPBT^^HgcDJKTUiJ^W^&yv-, i?ijx.tf 
, * — ;U [ C 3 _ 6 T )V 4- U >• ^ 'J ^ — )l> (F'J^f l'>> -| J3-;k 7n tf uy^ 
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U n - ;l/ , "/ £ > S> * - rt/ * if <D WL m X It ft « II U : 7 )V * V > >? U 3 - ;l/ ft i; ) % ( # 
»J ) t + ■> 7 ;l/ + V > ^ U n - ;b , fcT X 7 x 7 - ;l/ 31 « * © 7 )V 4- K it 1m 

tes s?* [C 6 _ , i §K*s;*;v#>'i, #*t»5S««ES>*;i'#vil, l. 

4 - p * -9- > ^ * J - ;l/ a if 3 42i'f If 
[ 0 0 3 9 ] 

ft S {* ic v> t . tttt^-l± ; eyx'-(D*i|fr ( g ft at ) tt , 1-30*^%, »H< 

(±3-2 5 t ;b % , J6KffSL<ti5~2 0t;l/%lSt?*8 o 
[ 0 0 4 0 ] 

P E T & £1 fll li , f U7^;Hitx^u>^u 3-;l/t^glcJ; 0 ^l^tt^y v-i: 
* , IS ffl <D H m x i^(f> X x ;l, £ & , e»i^f;Hbtt4HtJ:!)tta^r«i:tt 

[ 0 0 4 1 ] 

hu m m m c d ) 0 *e m m it . m a , p b t % m m c a ) 1 0 oiisicwlt, 0 ~ 
8 oitffi (eiiAtf, o~5oasa5)efi<o«Hft"6a«-e*,2i«, 5 - 8 0 a » as 

( m 7L i£ . 5 ~ 6 0 S M SB) , »$L<ttl 0~6 0li» (W^lf, 2 0- 4 OliS 
) » 2 6 tc $7 * L < fit 1 0~ 5 Oliap ( (H *. tf , 1 0-3 01IS) SfiTfeotfeJ: 
^ .'»».< D ) Offifflitf'>at>fc, bu IB x 7 X h v - J: 5 W ffi m 14 & tf it UK * -Y f 
«r tt <* K £ 3fe » f I. i: iMW^S AMST L ^ 

[ 0 0 4 2 ] 

«hb iifl fig % »c a , a^©a*n«ij, en*«r, ge&aj c it ft m ± m » *^«i®iR»j. 
m & if ) , . « * *k «t ai , st m m , « i» it »k s& « n & e <d m a , # « #k »r a »j , 
mm* £ l t t <t &!g-e&ft if » -assise (i^itt«i§, «UK{t;i4W 

Bi&if) £ffl-&-£Tfli^Tfc«J:i/'' 0 ft *5 . mm £ 5 X h t - (B) 

B§ ffi fig % l± ^ P B TS^flgi:x7X h?-i:^SiitiDS^*, P B T ^ifig t x5 X h ? 
-ta2<OW!lijSiWi:i!)fl^*-PiJ«LTfe«J;i>. £5 ft] i: L T t± . ffiii?:f iLT 

m «i & m cmix.it. > y * . 7*st, 37 ;i, n - 7- , <t * > * if <o & a & 

K^;^ft^-r^^ifco*a^{t^!;^lt:^-f^. H * * Ifi , &<k* > * frix Z <o&M 
m it m tt £ ) * «e ffl -r & « ^ ^ ^ . mmmmwrnu T mit, m it , 0 . 0 1 - 1 0 

(im, WSKttO. 0 1~5/xm(^]x.tf, 0. 0 1— 2 jim) , S 6 IcIfS K (i 0 
. 0 1 — 1 /imiSft-e&oTki:!/^ P B T^lti (A) 1 0 0 M m lc *l ~? 2> MM (D M 
■it It. O. 00 1~5fiMgi5(<?l)x(f. 0. 0 1— 5 iiffi) . L < (i 0. 01-3 

m m ( m x > o . o i~2ii») . ?6t»*L<tto. o 1 - 1 a « at c * a* 

, 0. 0 1- 0. 5113) gStfeotfeJ;^. X7Xh?- (B) 1 0 0 S # SP £ *J 

•r s ^ m <r> m t* ^ o . o 1 ~i oils, »*L<tio. o 5 ~ 5 it as (ffuti, 0 

. 05 — 2. 5fifii515) > ^P>tC»$L<«0. 1 ~ 1 IlfS (i^.tf > 0. 1-0. 5 

mm. as; sfiT*s-5Tfeii/\ 

[ 0 0 4 3 ] 

*38*!« P B T ^^Sg«Hfig%Ifi> ISSftciB^-HB^ifSMkiB^i* U -y h ft T? * o T 

&«fc^„ *««H«)«'iBfiia»». fiS it ^ is < s mm&}S&m j ?mm\t<om^j&&i*-zitm 

JB ,?n * m jS T? # S o It tc , * % UH <D « Bg «g fig % T* m fig L ft f£ 0 ft, ti , P B T % ffi Bg ffl fig «8 
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